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DETEXMINATION OF THERMOPHYSICAL CHARACTERISTICS OF 

MATERIALS A S  FUNCTIONS OF TE353B.A- 

G.  A. S u r k o d  

ABSTRACT 

The paper attern& t o  determine thermophysical c h a r a c t e r i s t i c s  

as functions of temperature. 

Let u s  consider a symmetrical body ( t h e  treatment f o r  asymmetrical bodies i s  

s i m i l a r ) .  /22 * 
Assuming t h e  dens i ty  p of t h e  body t o  be independent of temperature, and t h e  

thermal conductivity )c and heat capacity c t o  be  dependent on t h e  space coordinate 

and time, the  problem can be mathematically formulated as follows 

#Numbers given i n  margin ind ica t e  pagination i n  o r i g i n a l  fore ign  tex t .  

'Presented by A. V. Lykov, Member of t h e  BSSR Academy of Sciences. 



where 

0 a - I  



. 

From equation (ll), we -ave 

Subs t i t u t ing  (12) and (13) i n t o  the  right-hand part  of equation (l), we 

obta in  

'A -  1 
- N  

where 8; (g, t) = -&(Mi T). 

Using boundary condi t ions ( 7 )  and (9),  we  ob ta in  a system of two equations f o r  

determining funct ions A( T) and B (T), i .e., 

3 



whence we have 

where 

S u b s t i t u t i n g  the  values of funct ions A ( T )  and B(T)  i n t o  (14) and solving 

the ord inary  d i f f e r e n t i a l  equation with i n i t i a l  condition ( 2 ) ,  we shall have 

* -  . . m n - I  
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. 
After in t eg ra t ing ,  we can r ep resen t  expression (22) i n  t h e  form 

The unknown c o e f f i c i e n t s  w i l l  be determined as fol lows.  

We take  funct ion Q(N, 7) a t  poin t  N = R/2 a t  i n s t a n t s  of t i m e  ~ . ( j  = 1, 
J 

2, .  . .2m) and set  it equal  t o  the right-hand part of equation (23) a t  t h e  cor- 

responding po in t .  

mining a and b 

We then obtain a system of 2m a lgebra i c  equations f o r  de te r -  

mP mp 

S u b s t i t u t i n g  t h e  known values  of b 

ob ta in  the  v a l u e  of t h e  thermal d i f f u s i v i t y  at  po in t  R 

i n t o  equation ( 5 )  and consider ing (21), we 
mp 

The due of t h e  thermal conduct ivi ty  will be  determined from condi t ion ( 4 )  and 

expression (11) 
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I n  t h e  case where t h e  value of t h e  thermal f l u x  q ( T )  i s  unknown, t h e  thermal 

conduct ivi ty  coe f f i c i en t  a t  po in t  R can be determined as follows. 

( 6 ) ,  excluding pc(N,.r), we have 

From ( 5 )  and 

where 

o n-I \ 

Let TO be t h e  time l a g  of t h e  ac t ion  of t h e  thermal f l u x  a t  po in t  N = 0. 

i n t e g r a t i n g  (27)  k i t h  r e spec t  t o  N, f o r  T = TO we have 

Then, 

where A0 is  t h e  thermal conduct ivi ty  coe f f i c i en t  a t  t h e  i n i t i a l  temperature and 

i s  assumed t o  be known. 

From ( 3 0 )  we can r e a d i l y  obtain t h e  values of A 1  a t  po in t  R for T = TO, i .e.,  
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I 
I The temperature at point N = 0, equal to the temperature T(R, T ~ ) ,  will 

reach ( ? )  at instant ~ 1 .  Integrating (27)  with respect to N, at instant T = T 

, we obtain h2(R, TI), i.e., 

[ y"* T1' dN]L=; I 
I, (R,  rd = exp 

p (N, r3 

Continuing, we sha l l  similarly have 

~ 

I A,,, (R. r-1) = An-1 exp [ P'NJ- l 'dN]  P W ,  .rn-l) lmd I 

Thus, from (30-33)  we can obtain a precise dependence of the thermal con- 

ductivity coefficient on the temperature. I 

I 

I As usual, the value of the heat capacity w i l l  be 

w.3 .\ c ( R 4  = 
. Pa(Rr.) \ 

I 

I 

In order to obtain the dependence of the thermal diffusivity and thermal 
I 
I capacity on the temperature, we break up the time segment ( 0 ,  T k ) into n intervals 
I 

I Taking the values of the thermophysical characteristics at instants .rn and 

i 

i 

correspondingly the values of the temperature g(R,rn), we plot the curves which w i l l  

express their dependence on the temperature. 
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